We have measured total carbon dioxide in plasma with a new carbon dioxide analyzer, and compared the results with total carbon dioxide data derived from measurements of carbon dioxide tension and pH. The results agree sufficiently well to demonstrate that the new instrument provides a simple, efficient procedure for monitoring the precision and accuracy of pH, carbon dioxide tension, or total carbon dioxide in plasma.
AddItional K.yphrases: Corning 960 CO2 analyzer compared with Radiometer BMS3 blood gases
Quality control of the routine measurement of pH, carbon dioxide tension (pco3), and total carbon dioxide, in plasma presents difficulties; Pco2 can be checked by tonometry at a single concentration, and pH and Pco2 can be checked by using commercial preparations with assayed values, although these preparations are moderately expensive. The usual commercial liquid or dried sera offered for quality control are not suitable for total CO2 analyses because of the instability of bicarbonate. All of these procedures check the instrumentation and its standardization and operation; they do not monitor actual values reported by the laboratory on patients' samples.
The recent introduction of the Corning 960 carbon dioxide analyzer provides a possible means of cross-checking a sample of routine results obtained for plasma pH, Pco2' or total CO2 measurements.
In this instrument a proprietary solution of lactic acid is used to release carbon dioxide from 100 zl of plasma. The released gas is passed through a thermal conductivity detector, from which the concentration of gas is shown as a digital display. The response of the instrument is linear from 0 to 50 mmol of total CO2 per litre, and once the instrument is standardized the response is usually stable for many hours. A single estimation takes about 1 mm, and requires no special skill other than accurate pipette handling.
This report concerns the possible use of the Corning instrument for quality control of plasma pH, Pco2 or total CO2 measurements.
Material and Methods
We studied 197 venous blood samples submitted for routine electrolyte analysis. These samples were received in bottles that contained lithium heparinate as anticoagulant and polystyrene beads with a specific gravity intermediate between that of plasma and erythrocytes.
The beads therefore form a physical barrier between the two phases, and we have previously established that under these conditions, plasma pH, Pco2' and total CO2 remain stable for about 6 h without plasma separation.
The blood samples were centrifuged on receipt, and then analyzed in batches. pH and Pco2 were measured with a Radiometer BMS3 Mk II blood-gas analyzer. This instrument was calibrated with carbon dioxide at Pco2 of 5.32 and 10.64 Pa (40 and 80 mmHg) and with proprietary buffers of pH 6.840 and 7.380. Within an hour, the total CO2 content of the samples was measured with the Corning 960. The total CO2 content of the blood samples was also calculated from the measured pH and Pco2 values by use of the HendersonHasselbalch equation. If the measured total CO2 and the calculated total CO2 differed by more than 4 mmol/litre, both measurements were repeated, otherwise only single measurements were used.
Results
The analytical error of the two values for total CO2 was estimated from 30 paired duplicate analyses for each method. This gave an SD of ±0.65 mmolllitre for the direct method for total CO2 and ±1.35 mmol/litre for the calculated value.
Twenty-eight samples in the survey gave a discrepancy of 4 mmol/litre or greater between the two methods. These samples were remeasured, and the means of the duplicate values were used in the statistical analysis of the data. Table 1 shows the means, standard deviations, and the two regression equations obtained. Figure 1 shows the scattergram of the values for the two methods, and the two regression lines calculated from the data.1 Table 2 shows the values for the discrepant data.
Discussion
It can be seen from Table 1 thattherewas no significant difference between either the means (P = 0.58) or the variances (P = 0.31) for the two different measurements of total CO2. However, the regression coefficients for the two equations differ by two standard errors of the coefficient, and it can be seen from the graph that the slope for the calculated total CO2 is shallower than the slope for the measured total CO2. The discrepancy is not great; a measured total CO2 of zero would give a calculated value of 4.2 mmol/litre, and a measured total CO2 of 50 mmol/litre would yield a calculated value of 47.4 mmol/litre. So far, we have failed to discover the source of this discrepancy, but we suspect that with our Pco2 electrode, the response slope to plasma may be less steep than the 
